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Abstract 



PURPOSE: To obtain a lactic acid polymer having an intrinsic viscosity of 0.4-3dl/g by using a catalyst 
which does not contain any harmful component such as tin. 

CONSTITUTION: A high polymer of lactic acid is produced through the ring- opening polymerization of 
lactide by using a catalyst which consists of a condensate (A) obtained by the thermal reaction of a 
mixture of an aluminum alkoxide, a silicon halide and a phosphoric ester and a component (B) 
comprising a trialkyl aluminum and/or dialkyl aluminum chloride having 1-4C alkyl groups and in which 
the weight ratio of the component A to the aluminum in the component B is 1 :(0.02 to 0.35). 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=JP81 931 27&PN= .. 02/09/24 



1 

m 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08193127 A 



(43) Date of publication of application: 30 . 07 . 96 



(51) int. ci C08G 63/84 




(21) Application number: 07006533 


(71) Applicant: 


DA ISO CO LTD 


(22) Date of filing: 19 . 01 . 9-5 


(72) Inventor: 


TABUCHS MASAHiTG 


NAKAMURA SEIJI 






SHIMIZU YASUMI 



(54) PRODUCTION OF LACTIC ACID POLYMER lactide by using a catalyst which consists of a 

condensate (A) obtained by the thermal reaction of a 
(57) Abstract: mixture of an aluminum alkoxide, a silicon halide and a 

phosphoric ester and a component (B) comprising a 
PURPOSE: To obtain a lactic acid polymer having an trjalky , aluminum and/or dialkyl aluminum chloride 
intrinsic viscosity of 0.4-3dl/g by using a catalyst having ^ c alky , groups and in whicn the weignt ratio 
which does not contain any harmful component such as of the com ponent A to the aluminum in the component B 
tin is1:(0.02to0.35). 



(19) 




JAPANESE PATENT OFFICE 



CONSTITUTION: A high polymer of lactic acid is COPYRIGHT: (C)1 996 J PO 
produced through the ring- opening polymerization of 



(i9)R*eMtftjf (jp) (12) & H) 4$ f!p & $g (a) (ummmmmn 

Wffl¥S- 193127 

(43)&WB ¥(£8^(1996) 7 S30B 

(51) IntCl. 6 ttWB9 JT^9Sa#^ FI ^«*®3f 

C0 8G 63/84 NLY 



mm »*B©gc3 OL (4 4K) 

(21) tBS#^ #K-sp7 - 6533 (7DWIKA 000108993 

(22) tbSB ¥$7^(1995) 1 M 19 B *Rjfif*RT|lBKffF»lTB10»8<J 

(72)fggH# BBS! »A 

^BW^RrtfWKtFn 2-3-19 

C72)5B»f W ifim 

^KHUamMtCDB 2TB 7-1 -103 

(74)^sa #m± m m 



(54) im<om) %«m&&<Dwm 

(57) ski 

B) Ci ~, ©7;l^££#T5MJ7;i/*J17;VS 
n^A&«/Xtt>?7JU*;U7;W3=9A^nU H 

©7*3=9A©2ftJfc)W.02~0. 35T*5«jK*ffiffl 
LT 5 £ F ©H«fi£tZ J: 0 ¥L8©iSS£#£$?irf 
5. 

HUH ^X»<0«»j«»***ft^j»«fc«fc»)H* 
m 0.4- 3dl/gCD*JU6ftW9Sft«. 



-263- 



1 

A*») 7*5x*a7*3*->p, Aoy>fcH* 

Bm#) 7***&©$*» 1- 4© HJ 7***7* 
5X*Afttf/:mi;7***7*5x*2^n'J Pa* 
<=>ft:D. A$#©2S(c;rr3B/&fr*©7*5X'>A 
©MJfciW). 02-0. 35T*5»J«*£ffiffl-r5 H 

mm i Kga«©a&fi£#©«m 

[»*«3] Aj*#fciyr7*5X*A:7n:J**5' 
P. ^fc^*RtfhU:/^**X:7x-h©3»fc» 

JS 1 XB 2 cett©*AS£ft©Sit#tt. 

[0 0 0 1] 

motkftM&X V v- £ LT*rJBfc?LRfi£#©l4i§ 
[0 0 0 2] 

[£*©&*!§] 9LM6#tt£4HB&©Mte*-f«& 
HiBUm 0.2di/g«T©ffi*H l &©t>©B?lJlrofiffi<& 

«at& o.4di/gK±©it«waMmi©>b©j3:a*i45 
^prowam^Ttasan. *©£#*jtgata«fc 

HroMaiM'&jttjfttbTB. fllAB T.Tsurutae.. Makr 
omol . Chem. , 75, 211(1964) fctt5?X^MB-*t&tt 
yx^kSPS^Adt. H.R.Kricheldorf<5 Macromole 
cules, 21, 286(1988) £1*7*5=* A h 'M 7Xp#* 
>>H, 3^x*At-P5XP*$/P. y*3nJAfh 
5Xn#*5/ PSfcB h U h*^ R. 
K. Kulkarni 5 J. Biomed. Mater. Res. , 5, 169(1971) t (if 
h57xX*XXri*, H.R.KricheldorfB I.M.S.Pure 
Appl.Chen. ,A30, 441 (1993) iCttKm Xf7U >BUS 
»$&B 2-x3MW\*9->!ttfXTXa<, H.R.Krich 
e 1 dor f <d Makr omol . Chem. , Macromol . Symp. , 73, 47(1993) 
I* B* U £ A 7*3 5- h & 2*»*#a nTtt Sflt. ± 

fBttiK© *nxxfc&»iwto> % © Burn* ss-ftg 

m35dl/gttT©tt*£*L*>4*.fcK xXft^tltt 
j&TB^tC I.HoracekS. J.Appl.Polym. Sci. ,50,1(199 

3) t snci 1 2&2ommm^m. 43-6. 20di/g©sa^ 

**4*.Sit£iWlftShTV»8. K.Chujo£>Ma 



(2) 4WF8-1 9 3 1 2 7 

2 

kroio 1 . Chem. , 1 00, 262 (1 967) TB7yft7 >«fi£ 
TXU3U P-7^p©#a££jS£fTK Jj'fH 
5mol X©ft«^#T?JKtttt*l. 52dl/g©t)©a*#en 

t taswfiKjW). 94d i /gca^-r s c t fc^a nx v> 

*. I*WCBX*^X:*£*/X-Pjtt«aW5 

w**icj:n«iijB*wti/T*»!a:3Met#u a^o 

®«ft:4#»>§£*#T5@:fr*!ia 0.4dl/g«±©¥L& 
ft. La»5tXX*fl2^*fiA#tC*fU^ri/'&^t 

Mft: t* ©±<M»a»<m©» < a n-o> * 
*fr (c B3»ff iwiEKwr *5Sf*B-e©a«jWB.B tan 

[0 0 0 3] 

[»wat«iftu<t3i:r-5»a] **w©iwb. xx 

a? *»«*fc.fcDK^*©*J«£fr*#*£fcK* 
[0 0 04] 

[S|g£&i*-rafc©©^g] *9m*60MIBMi« 
#WT*ft«&fc«t«Wt©8*, TecttiRfcffiffl-rs 
HifCfcOBWtta 0.4- 3dl/g©fUm£#£#-5r 
fcC*S>L*5W§«£fi&l,fc. -r&fc>S*f89iB, 7? 

A*») 7*5X*A7*3*->P, Aoy>ft^| 
50 Rtfy>*x;*y*©3j^#&&«»MfceE*LT 
#fcflD&Jg£®Rtf 

B«») 7***g©£SiSa< 1~ 4© HJ 7***7 
*5X*ARCX/XB^7***7*5X*A^DU H 
*>SfcD, A^©»fitC»-r*B^«f©7*5X* 
A ©SSita^O. 02-0. 35T* SiS^iil&ffiffl-r -5 £££ 

[0 0 0 5] *»MC*tt*ttl»©Aj^B*WHAC 
&S*f&B84 9-1 1 63 9#9!fHFXBtt£H5 2 - 

2103 9^wmmtz®mt<nrdm\z&-3< t>©T$> 

40 5. *«WK*(t**Wt©Aj«fi-fc*lt*7*3X'>A 
7*3*->HtUTB^tt Al(0CH«)s, Al(0C 2 H 5 )s, 
Al(0-nC 3 H7) 3 , Al(0-isoCsH7)3, Al (O-nC^HsJs, Al (0-i 
soC4Hs)3, Al (0-tC4H 9 )j , Al(0-secC4E9)j. AKO-nCsH 
u)s. AKO-lsoCsHiiJjv AKO-neoCsHiOs, Al (0-tC 
5 Hii)s, Al(0-nC6H I3 ) 3 , Al(O-isoC6&3) 3 ^©0l*ft 
1- 6©7***7*3+->HjJ>6«t*7*5X*Ah 
U 7^3*3/ P, AKOCfoCsDsT^an^^Sc 7 
- 8©77*****v H^e.ft:-57*5X*A r- U 7 
5***^'>P, Al (0C 2 Hs)2Cl. A1(0-dC 3 H 7 ) 2 CU Al 

50 (O-isoCHr)jCl. Al(0-nC4H9) 2 Cl^©^» 1- 4©7 



-264- 



3 

)V3 * -> H *» 6 & 5 7 Jl'S A 5?7 JH3 * > H ? D U 
F. AKO-CjfiOCh. Al(0-isoC 3 Hr)Ch» AKO-nC^HsJC 

A7JU3*5'F5^niJ P««mtif6n«. AKO-isoCs 

&)s. Ai(o-rt:ift).»«^f*u». 
[0006] BUfi-&tt»©Adt^t*ftaAny>fl: 

*--f5SS<!:LTriSiF4, SiCh, SlBr«. SHi94>Wlf6 
*U SiCUiWffiU*. 

[0007] h cftfttt&o AdttHc&fta u >kxx 

T-fVil/Ttt. (CHshPO*, (C 2 H 6 ) 3 P0 < , (fc&JsPO*. 

(C4H 9 )sP0 4 , (CsHll) S P04, (C 6 Hl3)sP0<, (CfHlshP 

04, (CnHw)^ *?©&*» 1~ B©7Jl/*/Kft»&&: 
£ U >& h U 7;^HXfJk (Cfo =CHCH 2 ) 3 P04 , 
[CH 2 =C (CHs ) CH 2 ] 3 P04 $ CD 7 ;V-5r^Sd> 6 fc * U 
h 'J7^^r-;]/XXx;K (CeHsCfc^TftSStl-S 

ft** 7~ 8©77;wvs^e.^su>Kh i ;77;p 

WIXtJK (C 6 H 5 )3P04. (CH s C 6 H4) 3 P04l?<D^Sc 
6~ 7© 7 'J -)VtLlt\t7)]/^-)V7 U -JI£» 6 ft* U 
>» F U 7 U &tt F 'J 7Jl'*;V7 U -JUXr 
;K (ChC&Cfc^TttS^nSj^S 2~ 3©AD 
7**;m* 5 £3 U >» F 'J a n 7)\s*)Vxzt)W 

(CHb) 2 HP04. (C 2 H 5 ) 2 HP04. (C3H7) 2 HP04. (C4&) 2 HP0 
4, (CoHn) 2 HP04, (CsHi3) 2 HP04, (C7Hi 5 ) 2 HP04, (CaH 

*^v J 7J^;PXXr;k (Ce Hs CH 2 ) 2 HP04 1?ftSStl5 
0tiS§& 7~ 8©75;i*;ra#SfcSU>«**S>75 
;V^;VXXxJk (C6Hs) 2 HP0(, (C&CsfohHPO^©^ 
6~ 7CD7U-^*fctt7JP*;V7U-;>3t*»6ft 

* 'J >K***^7 >j -;p*&«5?7;i^7 u -;vx 

Xf;k (CH 2 =CHCH 2 ) 2 HP04, [CH 2 =C(CHs)ffl 2 ] 2 HP04^CD 

7;i^x;ug#> u >»**5>7;i^x;pxxt- 

;K (CH3) 2 (CHsC0)P04, (C.HsMCHsCWPO*, (Csfoh 
(CHbC0)P04, (C4Hs) 2 (CHsC0)P04, (C 5 Hh)P04. (C 
sHiaMCHsOttPOi, (C7His) 2 (CH3C0)P04, (CaHwMCfo 
C0)P0 4 I?©^S»1~ 8©7^*;VS*6ft*U >Kv 

7;wuxxx;v7-fex- (c&^o?, (c 2 Hs)4P 2 

0?, (C3H7)iP 2 0 2 , (CiHs)4P 2 07 > (C 5 Hii) < P 2 07 . (CsH 

1 3 )4P 2 07 , (C7Hl E ) 4 P 2 07 , (C8&7)4Pl07*<OR*« 1~ 

8©7;MMt^ tfn U h?7)V*)lXZ 

[0008] *f&m\z&\tzmm<oAf$,ft&mm?z\z 

\t. 7)^~<yh7)Vn^yYt/\a¥yit f r-imt<0 
t^JfcJSaHno : 1~ 1 : 10©«H, $f£L<« 3 : 1 
~ 1: 3©$Bffldigtfns. *&7;]/5x£A7Aci* 

f-;UO€:;Uit[i 5: 1~ 1: 5, »JKIJ 4: 1~ 

1: 20&mi)mm%. jms3^©ijDS»<g-&©a 

zt«80~ 300^, fi»BlOO~ 200t:3£,::*?£K« 

no~ lsoic-ei&s. iD^»^©jtfffc^vs. ag£«5© 



(3) ^1^8-193127 

4 

*»*0A«£ii**«fcLT15~35MX*#T6 

[0 0 0 9] **Wt*W4IMI.©B*»fc:*»t* hU 
7;i/*;V7^3X*A3;fctt5>7;W]/7^3X?A* 
nU Hi UTtt, Al (CHs h , Al (C 2 H 5 h , Al (CsH? )s » 

Alfofch. A1(CH 2 ) 2 C1, Al(C*Hs)sCU A1(C S H7) 2 C 

[0 0 10] A«»©«ac»T*Bl«»t©7;V5x 
9 A©BSJtr±0. 02~0. 35©98fflT*-5. £©&#(). 02 
10 *H7?tt#UV-JR*jW8<!j»'3H*ft* 0.4dl/g*« 
©fc©L>N§6ttfcK */tr©H:*to.35SrjSA-5t# 
UVH!t*B*<&««^fc*S*l. HfTttJKtt 0.4dl 

[0 0 11] ±6Art#&Bj^#&fcStt*«Al»* 

^5lStt»«St©fiF«ET*fcri##ffiTC*^T> 1S10 
~ 300t;, «f*U<«30~ 25010. MfcfiF*U<,i40~ 
20 230 < C©fi««IHT±iS««i:5^5 1 PS»(»3-&.5^ 

A, ^dd^^>, 1,2-^nax^x 1.1-5? 
i^anx^x 1,2,3- M) 

-tf>. v^aoo-fi>#©Anywk^b*m 5? 

30 [0 0 12] *»Wfc*V»T, £^ICffiffl-r5Ci:©-C 
tZ79?m. DD-^^^H, LL-^^^H, ^VDL 

[0 0 13] )ft»©ffiffl jlli 5 £ ? K 100grC*f b TO. 01 
~ 5.00g, «f*L<«0.03~ 2.00g©«H*i)lS-Cfe 

*. *£E«**©*#ttiff»ttHDtf<f aetata 

[0 0 14] 

T-5. 25*C-e 0.1, 0.2*iU; 0.4dl/gffl 

^ D U*Jl/A^Tiffl^Lfca7CttaS*«S 0 iC^jfb 
-Ofc©£. 
(#*«) (tt«©A^©Sj|) 

««itS. fflfiW-Rr^S«sffi^.fc77xn}t7;i/3x 
OA-i y^n#+->H2iog, nttfls^jRi7ig. h'J^ 

5 1 ^X7x-h276g*An, RSSRrOfccfcffllW 
XS«EL/&at&« t #T«CJaJ»U, 120~ 165*ClCiii540^ 
WT#fi*-B:fc. ^©nir#xK4Mt&»240g©IK«tt 
50 H^StBbfc. ^Sgrt©«g%Htt«9330g-Cfeofc. » 



-265- 



(4) 



-19 3 12 7 



Olbm «fi£»ttTftj»LT*§££j£«i (AA 
#) fcfcfc. 5n*»fffcJ:*i:;:©t>©©l&#&*tt23 

[0 0 15] UttMl 

G£.®M (Am) *38Kffi&». MET lOOXJT 1* 



10 



* <|R*60K) . #SttfcfL»S£#©@W*!i»i0.42dl 
/gT&ofc. 
[0 0 16] *6S«SJ2~16 

lfcstfc. 

[0 0 17] tfc|5ifjl~4 
[0 0 18] 

[*1] 









ft 




& t£ 
fl ft 

(TO 


SB 


<x> 


m * 
» ft 

(dl/g) 


A" 




B/A sl 


m 

00 


2 


0.25 


0. 17 


0.16 


DCM 


60 


8 


49 


0.42 


3 


0.25 


0. 08 


0.076 


DCM 


60 


8 


16 


0.44 


4 


0.25 


0.04 


0.038 


DCM 


60 


16 


22 


0.45 


5 


0. 15 


0.05 


0.076 


DCM 


60 


8 


18 


0,51 


6 


Q.06 


0.04 


0.15 


DCE 


100 


3 


91 


1. 19 


7 


0.03 


a02 


0.16 


DCE 


100 


3 


56 


0.87 


8 


0.06 


a 04 


0.15 


DC B 


120 


1 


96 


1.44 


9 


0.04 


a 03 


0. 18 


DCB 


120 


1 


93 


2.65 


10 


0.014 


a oi 
* 


0. 17 


DCB 


120 


18 


56 


0.59 


a 


0.06 


0.04 


0.15 


DCB 


150 


2 


51 


0.49 






tt 














12 


0.06 


0.07 


0.16. 


DCB 


150. 


2 


55 


0.53 


13 


0.06 


0. 04 


0.16 


DCB 


150 


1 


57 


0.57 


14 


0.045. 


0.03 


0.15 


DCB 


150 


2 


88 


1.25 


15 


0.03 


0.02 


0.15 


DCB 


150 


7 


79 


0.41 


16 


0.015 


0.01 


0.15 


DCB 


150 


7 


69 


0.41 


JtKflf 


















l 


0.25 


0.49 


0.46 


DCM 


60 


8 


70 


0.25 


2 


0.25 


0.01 


0.01 


DCM 


60 


20 


15 


0.23 


3 


0 


0.25 




DCM 


60 


8 


42 


0.21 


4 


0 


0.08 




DCM 


60 


8 


30 


0.24 



[0 0 19] ^liCfe^T 

1) 2) ©ftttfflgft (7^F30Bfi%) ir*ff*a 

2) 0E>Brt#m- *i?ttV7 nrS.~V&9W) H, 
L 

3) A*»©MC*tt-*B«#*07>k5=:firA©* 



4) DCM;^DD>^>. DCE; 1,2-^DD 
X^>, DCB; o-^nn^>-fe!> 



40 &±©«§S<k9*f8B©AjS#£Bj$#i£f$£©tt* 
[0 0 2 0] 

[»«©»*] *BWfcJ:ttH*£ttfcHB©***;C 

mmm o.4~ sdiXB©**mHLas6fl*M*r 



—266— 



DialogWeb 



file:///C:/WI!WT/^ 



1/9/1 DIALOG(R)File 351:Derwent WPI (c) 2002 Thomson Derwent. All rts. reserv. 

010900318 

WPI Acc No: 1996-397269/199640 

XRAM Acc No: C96-125079 

Lactic acid polymers prodn. with good biodegradability - by 
open ring polymerising lactide using catalysts comprising heated 
condensate of alkoxide(s), silicon halide(s) and phosphate(s) 

Patent Assignee: DAISO CO LTD (OSAS ) 

Number of Countries: 001 Number, of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
JP 8193127 A 19960730 JP 956533 A 19950119 199640 B 

Priority Applications (No Type Date) : JP 956533 A 19950119 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

JP 8193127 A 4 C08G-063/84 

Abstract (Basic) : JP 8193127 A 

The prod, of lactic acid (LA) polymers by 'ring open polymerising 
(1) lactide comprises using (2) catalysts comprising (A) heated 
condensates prepd. by reacting mixts. of (a) Al alkoxides, (b) Si 
halides and (c) phosphates and (B) 1-4C trialkylaluminium and/or 
dialkylaluminium chlorides in a wt . ratio of Al of (B) to (A) of 
0.02-0.35. 



10/4/02 10:51 AM 



